Abstract. We model the response of the climate system during Heinrich event 2 (H2) by employing an atmospheric general circulation model, using boundary conditions based on the concept of a "canonical" Heinrich event. The canonical event is initialized with a full-height Laurentide ice sheet (LIS) and CLIMAP sea surface temperatures (SSTs), followed by lowering of the LIS, then warming of North Atlantic SSTs. Our modeled temperature and wind fields exhibit spatially variable responses over the Northern Hemisphere at each stage of the H2 event. In some regions the climatic responses are additive, whereas in other regions they cancel or are of opposite sign, suggesting that Heinrich event climatic variations may have left complex signatures in geologic records. We find variations in the tropical water balance and the mass balance of ice sheets, and implications for variations in terrestrial methane production from the contraction of northern permafrost regions and the expansion of tropical wetlands.
Global registration of regional climate changes that appear to accompany Heinrich events (including H0, or the Younger Dryas climate reversal) requires a mechanism for transmitting the climate changes of the circum-North Atlantic region, or alternatively, for generating a synchronous response in distant regions to a common forcing mechanism ("joint dependency" [Clark and Bartlein, 1995] In this paper, we use an atmospheric general circulation model (AGCM) to investigate mechanisms by which events generated in the North Atlantic region may be transmitted elsewhere through the atmosphere. Although not explicitly including an ocean response, our results suggest mechanisms (e.g., changes in the global water balance and winds) that may have influenced ocean circulation (e.g., thermohaline circulation, upwelling). We specifically examine the response of the climate system to changes that are initiated in the North At- The experiments were conducted with the T31 version of GENESIS (version 2.01) which resolves the atmosphere on an equivalent 3.75 ø rectangular grid, and the surface on a 2.0 ø grid. In all our experiments, we prescribed (modem) Dorman-Sellers vegetation types [Dorman and Sellers, 1989 ]. Otherwise, boundary conditions were specified to be consistent with the conditions that prevailed at the time of H2. For a "paleoclimatic control" simulation (MaxCold; see Figure 
